The Mouth Breathing Syndrome (MBS) is characterized by pattern of mouth breathing (MB) or mixed breathing chronic caused by nasal obstruction or inflammatory factors, which may be present in half of the school children. The permanence of the framework affects the individual globally, and especially their stomatognathic functions, posture and quality of life, requiring multidisciplinary care. This paper aims to provide an overview of recent scientific production on the prevalence, etiologies, sequelae and treatments in MBS. The method used was a literature review through a research in the databases of LILACS, Medline and SciELO, using defined inclusion criteria. The 45 articles chosen were distributed and analyzed in groups: prevalence (1), causes (9), consequences (28) and treatments (7). This review highlighted the lack of studies on the prevalence of MB, specially in adults, besides the preponderance of studies on the consequences rather than on the analysis of its causes and treatments. It also showed the need to sensitize health professionals to the recognition of MBS, as long as a global and early intervention with these patients.
INTRODUCTION
The mouth breathing syndrome (MBS) is characterized by the replacement of standard nasal breathing exclusively for a standard oral or mixed substitutive with lasting longer than 6 months. Commitments in functional, structural, postural and biomechanical aspects are involved in this syndrome 1 .
Mouth breathing (MB) in children is a frequent complaint in the pediatrician's, the allergist and otolaryngologist offices 2 . Studies in Brazilian cities with students, found a prevalence of this syndrome ranging from 26% to 56% of the children 3, 4 . In addition to these medical specialties, it is very important the contribution of audiologists, dentists and physiotherapists.
There are several factors that can lead to mouth breathing, and allergic rhinitis is possibly the most common, affecting 15-20% of the population. The hypertrophy of palatine tonsils and adenoids is the second cause of this breathing pattern 2 . The permanence of this framework, besides endangering the balance of stomatognathic functions, such as chewing, swallowing, breathing and phonation, conditions that influence development of individual, will change the balance of muscular and postural strength, that causes losses in sleep and learning. Therefore, the model of nasal breathing when replaced by supplementary, oral or mixed pattern, can, according to their duration, intensity and time of installation, cause severe morphological and quality of life changes 5 .
Due to the relevance of the topic, this article aims to survey the scientific literature in recent years regarding prevalence, etiology, consequences and treatments for mouth breathing in order to update healthcare professionals involved in the recognition of this syndrome and sensitize them looking for an early and comprehensive intervention.
METHODS
For the preparation of this paper, we used a literature review from articles published in scientific indexed journals identified from the databases LILACS, MEDLINE and SciELO using key words "mouth breathing". In the study, inclusion criteria were papers that addressed prevalences, etiology, consequences and treatments for mouth breathing, published in the last five years, the scientific article type, made based on studies of the case-control, cohort, clinical trials or literature reviews, conducted with samples of all age groups and both sexes. We found 47 articles and 2 were excluded. These articles were excluded for addressing similar results (postural consequences) to several other selected. Based on 45 studies, were presented the results of scientific production related to prevalence of MB, their causal relationships, impact and therapeutic approaches.
RESULTS

Prevalence
A Brazilian study analysed 419 school children, aged 6 to11 years, and showed that the prevalence of this syndrome was 56.8% from the sample investigated 4 .
Causes
Regarding the causes of the MBS, two studies found that the emergence of MB coincides with the decrease in labial sealing and breastfeeding and also with the increased use of bottle and pacifier sucking 6, 7 . In two articles, allergic rhinitis was identified as the major etiological factor 8, 9 , and in one of them about 36% of 439 children with MB had atopic cause 8 . This finding was consistent with a study on the impact of allergic rhinitis on the breath, revealing that 100% of adults, 96.7% of adolescents and 83.3% of children had MB 10 . There were also reports related with cystic fibrosis 11 , moderate persistent asthma 12 , present in 44% and 45% of patients, respectively. With regard to international literature, a study in Chile, with 100 oral breathing children aged 3 -5 years showed that 27% had no obstruction of the upper airway. The main cause of the obstruction was adenoid hypertrophy (48, 8%), followed by turbinate hypertrophy (29.0%). The minor causes corresponded to choanal and maxillary atresia with 12.0% and 7.0%, respectively 13 . A Brazilian study with 308 mouth breathers 3-12 years found palatine tonsillar hypertrophy in 47%, adenoid hypertrophy in 46% and atopy in 36% of evaluated patients 2 .
Consequences
Postural changes
The postural adaptations in MB are documented in five studies conducted with children containing samples variables of 34-430 people 1, 3, [14] [15] [16] . Two of which showed that the main postural change occurs in the cephalic segment, more anterior in the mouth breathers 14, 15 . A study on changes in the thoracic spine showed abnormalities like retraction of chest, trunk inclination and thoracic kyphosis on the mouth breathers 3 .
Four researches revealed that the MB and its postural changes negatively affected respiratory biomechanics 1, [16] [17] [18] , three of them showing a reduction in exercise capacity by decreased respiratory muscle strength in comparison with nose breathers 1, 16, 18 .
Orofacial and stomatognathic changes
Addressing changes in facial morphology, a survey found that the main clinical changes of breathers are: long face, narrow nostrils, inappropriate lip seal and malocclusion 5 . In controversy, other research of the sample revealed that the presence of adenotonsillar hypertrophy or rhinitis was not associated with these facial stigmas 19 .
In the case of cephalometric evaluation, it was found a total of seven jobs conducted with children using samples ranging from 40 to 144 subjects [20] [21] [22] [23] [24] [25] [26] . One article found predominance of short face in nasal and long face in mouth breathers 20 . However, two other studies found no differences in anthropometric measurements and orofacial proportions 21, 22 . Two studies demonstrated that cephalometry in children with mouth breathing is similar to the cephalometric pattern in patients with obstructive sleep apnea syndrome (OSAS) described in the literature 23, 24 .
Two studies analyzed measurements of the hard palate, and one of them demonstrated that the MB was associated, with great frequency, to increase the depth of the hard palate and, less frequently, to decrease its width 25 . In the other study, there was no difference in the measures of the palate in relation to respiratory pattern 26 .
The research that compared the swallowing mouth and nose breathers found that the mouth breathers showed swallowing disorders with the presence of lip, chin and tongue thrust action, while nasal breathers showed no such changes 27 . Studies on chewing found no statistical difference on masticatory performance of the oral and nasal breathers 28, 29 . Another study showed that the RO interfered negatively to masticatory muscle activity 30 . One of the studies showed decreased tone of the tongue and lower lip in oral breathers 31 and another highlighted phonation changed in 30% of the oral breathers analyzed 8 .
A study related MB with the modification in the overall diet and nutritional status, associated with the involvement of structures such as the dental arch, to changes in the masticatory process, difficulties in smelling, taste disorders and orofacial miofunctional disorders 32 .
Hearing changes
Research related to the leading causes of MBS with auditory consequences showed two results. In one of them, the mouth breathers by functional etiology had 100% of normal hearing and in the others etiologies, a mild conductive hearing loss was prevalent, especially in cases of adenoid hypertrophy 33 . In the other study, children with MB showed lower performance on auditory processing skills than children with normal breathing pattern 34 .
Sleep changes
We found two articles in the literature that directly address sleep disorders. OSAS was present in 42% of individuals in a sample of 248 patients, being higher in males, and correlated with the finding of hypertrophy adenotonsillar, primary snoring in 58% and the peak occurrence of these disorders was within the age range from 4 to 7 years 35 . In another article, it was performed population-based survey that evaluated quality of life, especially the MB group reported having problems sleeping, with snoring achieving 87% 36 .
Learling changes
With regard to learning, three articles tested the occurrence of learning deficit in children affected by MBS, two of which pointed out that damage 37, 38 and the other showed no significant differences in this regard 36 .
Treatments
In the literature, it was found the following approaches to physiotherapy for MBS: miofuncional therapy, study of 6 children 39 , reeducation of the respiratory muscles in 10 school 40 and postural correction exercises performed in 12 children with MB 41 , which respectively promoted improvement in the standard of labial sealing, increased inspiratory capacity and improved craniocervical alignment with restoration of physiological lordosis.
Regarding to the area of speech-therapy, two studies were conducted; one with 24 children and adolescents with asthma and allergic rhinitis, which was based on the awareness and proprioception mode and respiratory tract, isometric exercises for strengthening the lips, tongue and cheeks, appropriateness of placement of sealing lips, adequacy of habitual tongue position and breathing exercises to stimulate nasal breathing being effective in spacing and reduce allergic crises and exacerbations 42 .
The second was an intervention made with 40 children, based miofunctional exercises, workout of the respiratory and miofuncional mode, which resulted in a significant gain in nasal breathing function, improvement of strength and praxis 43 .
As for surgical approaches, research has demonstrated the benefits of adenotonsillectomy for 18 children with adenotonsillar hypertrophy in order to allow the return of nasal breathing, benefit to the dental occlusion, favoring the adequate morphofunctional development of the face 44 . Another article analyzed the effect of rapid maxillary expansion surgery in 29 children and it was found that this procedure, by itself, is not justified to induce a nasal breathing pattern in oral breathers 45 .
DISCUSSION
Mouth breathing leads to several deleterious consequences, such as changes in body posture, development of the stomatognathic system, changes in nutritional status, sleep disorders and school problems 3 . Thus, it is imperative a global intervention, avoiding pathological compensatory mechanisms 1 .
In addition to the consequences, it is critical to detect the cause of MB to not indicate inappropriate or insufficient treatments, and also the overall analysis of the patient, including aspects that compromise the quality of life.
MB inhibits the neural mechanisms that regulate airway function since its components are located in the nose 32 . Nasal block also results in higher airway resistance with inadequate alveolar ventilation. It has also been shown that breathing pattern imposed by the MBS involves adaptive postural requirements. To facilitate airflow through the pharynx, the patient projects the head and extends the neck 1, 16 . These neuromuscular adaptations may compromise the body balance 14 since, facing the change of one unit biomechanics, refinements and compensation of the postural control systems occur.
When opening the mouth to breathe, it also occurs imbalance in orofacial functions 32 , may cause dental abnormalities, of the phonoarticulatory organs, disturbances in chewing and swallowing 3 . When the genesis of the problem is adenoid hypertrophy, eustachian tube can be blocked contributing to the development of ear infections and hearing loss 33 .
Some children who breathe through the mouth may have nocturnal obstructive apnea due to the reduction in nasopharyngeal airway 23 . The change in the sleep process, often caused by poor cerebral oxygenation, also leads to constant state of adynamia, headaches, daytime sleepiness, nocturnal enuresis and even learning deficit 32 . Sleep disorders are very frequent and pointed out as causes of reduced quality of life by interfering both in social and scholar performances.
Studies on the prevalence and causes of SRO found results in line with the literature with emphasis on allergic rhinitis, which is configured as the most prevalent cause. This reinforces the importance of the allergist in the management of oral breathing. Exception should be made for the lack of studies about other causes also common MBS, especially in adults, such as nasal septal deviation and turbinate hypertrophy, as well as prevalence studies of MBS in adults.
In the analysis of the consequences, is notorious the increase number of works focusing on this, as well as the range of observed changes. Studies on postural adaptations confirm what is already known in the literature about these sequels, especially the cervical anteriorization, recognized as the main compensatory postural change. Changes in facial measurements and the stomatognathic function were reported in several analyzed papers, but a minority of them did not find, in the samples tested, the presence of these deformities in their patients. Less studied sequelae, such as the effects on hearing health, sleep and neuropsychiatric were also explained, demonstrating that the MBS affects a wide range of issues involved in health.
The management towards a patient with mouth breathing consists of several treatment options depending on the cause and the sequel for each patient can be medication, surgery, rehabilitation speech therapy, physical therapy or orthodontics. Also in this case it was found that the studies, beyond limited number, are structured often based on small samples of patients without combat the cause of MB, which decreases the confidence in the results. Little has been investigated as treatments targeted on causes of the MB, and the majority of the work is focused only on reducing sequelae.
CONCLUSION
The mouth breather is a patient with multiple conditions and therefore requires comprehensive and multidisciplinary clinical look to early detect this syndrome, minimizing its deleterious effects.
This review showed the lack of studies of the prevalence of MB in adults, and the preponderance of studies about the consequences of MB rather than analyzing its causes and treatments. This review concludes that much progress is needed in a multidisciplinary look regarding these patients, for all health professionals better understand the syndrome and prevent its sequelae.
